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THE ISOLATION AND PARTIAL CHARACTERISATIONOF
STEM-LIKE CELLS FROM AGED HUMAN ARTICULAR
CARTILAGE
C.W. Archer
University of Cardiff, Cardiff, United Kingdom
Purpose: Previous work from our laboratory has demonstrated
the existence of progenitor-like cells isolated from the surface
of bovine articular cartilage. These cells can be expanded ex-
tensively in monolayer culture whilst maintaining chondrocytic
potential unlike mature chondrocytes that lose this ability after
7-10 population doublings. Clearly, in terms of cartilage repair,
the existence of equivalent populations within human cartilage
would provide opportunities for devising strategies to heal large
cartilage lesions which currently and not amenable to procedures
such as autologous chondrocyte implantation (ACI).
Methods: Adult human cartilage was resected from tibial
plateaux. The cartilage was digested using pronase/collagenous
and the cells plated over ﬁbronectin coated plates and sub-
jected to a differential adhesion assay. After 14 days, colonies
exceeding 32 cells were isolated and cell lines established. Cul-
tures were maintained for over 100 population doublings (PDs).
At various time points, cells were transferred into pellet culture
in chondrogenic permissie medium and cartilage fromation as-
sessed histologically. Cells were also injected into developing
chick embryo limbs to assess phenotypic plasticity.
Results: To date, clonal populations that have undergone 80 PDs
retained chondrogenic potential although to a varying degree.
cells were also able to functionally engraft into a variety of
connective tissues within the chick limb.
Conclusions: Cells with stem-like properties appear to exist
in adult aged articular cartilage and represent a good potential
source of cells that may be applied clinically to treat larger lesions
within cartilage as large numbers can be generated that reatin
chondrogenic capacity.
UPDATE ON QUANTITATIVE MRI FOR STRUCTURAL
EVALUATION OF CARTILAGE AND WHOLE JOINTS IN OA
F. Eckstein
Paracelsus Medical University, Salzburg, Austria
Purpose: The advent of magnetic resonance imaging (MRI) has
revolutionized the ﬁeld of imaging in osteoarthritis and cartilage
repair. For the ﬁrst time the morphology and composition of
articular cartilage and other articular tissues can be measured
directly, either by semiquantitative scores or my fully quantitative
measures.
Methods: The imaging and image analysis methodologies cur-
rently developed, and their application to clinical and epidemio-
logical studies should help to better understand the pathobiology
of osteoarthritis and the relationship between structural change
and clinical outcome. Because of the current lack of effective,
structure modifying therapy, quantitative imaging of osteoarthritis
using MRI also represents a highly promising tool for studying
disease modifying osteoarthritis drug development. The use of
MRI may start early in the drug development process, when
applied to small or large animal models, and it will likely be of
particular use in phase II and II clinical studies that aim to reach
approval for structure modifying drugs by regulatory agencies.
Results: The presentation will review current hardware, se-
quences and image analysis technologies used in quantitative
cartilage imaging, it will summarize recent clinical studies on the
longitudinal progression of cartilage loss (change in morphology)
in OA, and it will brieﬂy review current approaches for imaging of
cartilage composition and structure (PGs, collagens, hydration)
in the human and in OA animal models.
Conclusions: Particular emphasis will be put on the need for
clinical validation (relationship with long term clinical outcome)
of MR imaging biomarkers, as will be possible through the os-
teoarthritis initiative (OAI) and other current large scale studies.
TRANSCRIPTIONAL REGULATION OF CARTILAGE
DEGRADATION FROM A MOUSE OSTEOARTHRITIS
MODEL
H. Kawaguchi
University of Tokyo, Tokyo, Japan
Osteoarthritis (OA), one of the most common skeletal disorders
characterized by cartilage degradation and osteophyte formation
in joints, is mainly induced by accumulated mechanical stress
to joints; however, little is known about the underlying molecu-
lar mechanisms. To apply approaches from mouse genetics, we
created experimental OA models in mice by producing instability
in the knee joints using a microsurgical technique (Osteoarthri-
tis Cartilage 13: 632, 2005). In these models, expression of a
transcriptional activator Runx2 was induced in chondrocytes at
the superﬁcial and middle layers of joint cartilage as early as 2
weeks, which was not observed in the sham-operated joint. Most
of the Runx2-positive chondrocytes then expressed type X col-
lagen (COL10), the representative marker of hypertrophic differ-
entiation of chondrocytes, and thereafter produced proteinases
like matrix metalloprotease-13 (MMP-13) causing degradation
of the cartilage matrix. In heterozygous Runx2-deﬁcient mice,
COL10 expression, as well as the subsequent MMP-13 expres-
sion and matrix degradation, was suppressed under the OA
induction, indicating that Runx2 contributes to the pathogene-
sis of OA through chondrocyte hypertrophy (Arthritis Rheum 54:
2462, 2006). Our further luciferase-reporter and electrophoretic
mobility shift analyses identiﬁed the Runx2-responsive region
HY-box in the COL10 promoter.
In the meantime, we identiﬁed a novel chondrocyte-speciﬁc pro-
tein, carminerin, which was up-regulated in association with
ectopic ossiﬁcation of the mouse auricular cartilage. Overexpres-
sion of carminerin in mouse chondrogenic ATDC5 cells induced
calciﬁcation (J Biol Chem 278: 48259, 2003). We then created
mice lacking the carminerin gene (Cmr-/-), which developed
and grew normally without abnormalities of major organs under
physiological conditions. When OA was induced in the knee joint,
cartilage degradation was similarly seen in both genotypes, but
osteophyte formation was much milder in the Cmr-/- joints than
in the WT (Nature Med 12: 665, 2006).
In addition to Runx2 and carminerin, deletion of active ADAMTS5
(aggrecanase-2), another member of the metalloprotease family,
was reported to prevent cartilage degradation in mouse arthritis
models. Contrarily, deletion of proinﬂammatory factors like micro-
somal prostaglandin E synthase-1 (mPGES-1) failed to alter the
cartilage degradation (Arthritis Rheum, in press).
Taken together, we speculate that mechanical instability in-
duces pathological hypertrophic differentiation of articular chon-
drocytes, which then produces proteinases like MMP-13 and
ADAMTS5 that degrades cartilage matrix. The cartilage degra-
dation may lead to osteophyte formation through endochondral
ossiﬁcation process at the periphery of the joint cartilage to
which new blood vessels are accessible from adjacent synovial
or ﬁbrous tissue. Carminerin may play an important role in the
chondrocyte calciﬁcation at this stage. Contrarily, the proteolysis
may end up with cartilage degradation without being replaced by
bone in the avascular central area. Studies on molecules related
to Runx2 and the responsive HY-box will lead to elucidation of
the molecular network underlying chondrocyte hypertrophy and
cartilage degradation during OA progression
